Cumin (Cuminum cyminum L) locally known as 'zeera' is an important seed spice crop of western India particularly of Rajashthan, Gujarat and some parts of Madhya Pradesh. Its seed have pleasant aromatic odour and also has medicinal value. India is a major producer, consumer and exporter of spices in the world. Among seed spices cumin occupies first position in term of value and second in terms of production. It is cultivated in an area of 594 thousand hectare with the production of 394 thousand Mt and productivity of 0.7 t/ha in India (NHB 2013).
Being a short stature crop with slow initial growth, the crop is more susceptible to weed competition during the earlier growth period. Herbicides are the most effective and economic measure of weed control. Generally, cumin farmers control weed manually, which is labour intensive and costly. Therefore, the present study was conducted to find out the effective and economical weeding practice in cumin.
An experiment was conducted in winter (Rabi) season of 2013-14 at Research Farm, College of Horticulture, Mandsaur (Madhya Pradesh) to find out the effective and economically viable weed management practices for obtaining higher yield of cumin. The soil of experimental field was light black loamy in texture with pH 7.2, EC 0.35 dS/m, low in available nitrogen (243.2 kg/ha), medium in available phosphorus (19.8 kg/ha) and high in available potassium (448.0 kg/ha). The experiment was laid out in randomized block design with 12 treatments using three replications. The cultivar 'GC4' was used for sowing on 30 October 2013. The crop was sown at a spacing of 30 x 10 cm using recommended dose of fertilizer and cultural practices. Cumin crop was harvested on different dates as per maturity. The data recorded were subjected to statistical analysis using RBD and ANOVA technique suggested by Panse and Sukhatme (1985) .
Effect on growth and yield
Application of herbicides and weed management treatments significantly increased the growth and yield of cumin. Application of oxadiargyl 0.06 kg/ha as pre-emergence fb two hand weeding at 40 and 60 DAS significantly improved the plant height at different growth stages, number of branches and reduced the duration of 50% flowering of cumin. Besides weed free treatment, the highest number of umbels/plant (14.4), number of umbellates/plant (84.3), 1000-seed test weight (4.10 g), seed yield (595 kg/ha) and straw yield (900 kg/ha) were recorded with application of oxadiargyl 0.060 kg/ha as fb two hand weeding at 40 and 60 DAS. The early flowering (4-7 days) was also observed under oxadiargyl 0.060 kg/ha as PE fb 2 hand weeding at 40 and 60 DAS. Higher yield attributes, seed and straw yield under these treatments might be due to effective control of weeds, which in turn reduced crop-weed competition significantly and consequently resulting in better congenial condition for growth and development of the crop. Similar improvement in seed yield, straw yield and harvest index were also recorded by Yadav et al.(2005) , Mehriya et al.(2007) , Meena et al.(2009) and Yadav et al.(2012) in cumin crop.
Effect on weeds
Weed management practices significantly reduced the number of weeds and dry matter of weeds recorded at different growth stages. The dominant weed flora in the experimental field consisted of Chenopodium album, Chenopodium murale, Cynodon dactylon, Cyperus rotundus, Melilotus alba, Argemone mexcicana, Asphodelus tenuifolius, Plantago pumila, Rumex dentatus and Launea asplenifonifolia. Application of oxadiargyl 0.06 kg/ha fb two hand weeding at 40 and 60 DAS was found more effective in reducing the weed population (6.2/m 2 ) and resulted in less dry weight of weeds (12.40 g/m 2 ). Application of oxadiargyl 0.075 *Corresponding author: rpssbkn@yahoo.co.in kg/ha fb one hand weeding at 40 DAS was found equally effective in this respect (Table 1 ). The highest weed population at harvest was recorded in unweeded control (140.1/m 2 ). The combined effect of herbicide and hand weeding gave less dry weight of weeds which was responsible for higher weed control efficiency. Further, weeds were effectively controlled under weed free and oxadiargyl 0.06 kg/ha fb two hand weeding at 40 and 60 DAS, hence there was no severe competition by weeds for moisture and nutrients which resulted into induced growth and yield of cumin. The findings are in agreement with the results reported by Kumar (2001) , Yadav et al (2005) , Mehriya et al(2007) , Meena et al (2009) and Yadav et al (2012) .
Economics
Among the different weed management methods, maximum net return ( 46550) and benefit : cost ratio of 1.87 were obtained with an application of oxadiargyl 0.06 kg/ha fb two hand weeding at 40 and 60 DAS while the minimum net return and benefit : Integrated weed management in cumin cost ratio was recorded in weedy check (table 2) . Correlation coefficients and regression lines showing relationship between independent variable (x) and dependent variable (y) under different weed management methods in cumin is shown (Table 3) . Similar trend was also observed by Mehriya et al (2007) , Meena et al (2009) and Yadav et al (2012) .
SUMMARY
A field experiment was conducted during 2013-14 at Research Farm, College of Horticulture, Mandsaur (Madhya Pradesh) to study the weed management practices in cumin. Twelve weed management treatments were laid in randomized block design with three replications. Weed free treatment recorded significant maximum growth and yield attributes of cumin followed by oxadiargyl at 0.06 kg/ ha (PE) fb two hand weeding at 40 and 60 DAS. Similarly, significant maximum seed yield (595 kg/ha), straw yield (900 kg/ha) and harvest index (39.7%) was observed with oxadiargyl at 0.06 kg/ha as pre-emergence fb two hand weeding at 40 and 60 DAS. Maximum weed population was measured in case of weedy check, which was followed by hand weeding (40 DAS) at all the growth stages of cumin. It may be concluded that application of oxadiargyl at 0.06 kg/ha as preemergence fb two hand weeding at 40 and 60 DAS may be use for higher yield of cumin.
